Obstructive sleep apnea (OSA) is a condition which occurs from the narrowing of the upper airway. Obstructive sleep apnea in the edentulous patient can be caused by the anatomical obs truc tion of oropharyngeal space. In the elderly patients, the muscles of soft palate can easily be collapsed which can result in obstruction in respiratory passage. Oral appliance, namely, mandibular advancement device (MAD) is the recommended treatment appliance for the patient with mild to moderate OSA. In the elderly edentulous patients, OSA is worsening as these patients are difficult to treat with oral appliance due to with diminished vertical dimension and lack of retention for MAD. The use of osseointegrated dental implants and the locator attachments aid in the retention of the appliance provides support to the denture and the device, and also prevent trauma to the underlying mucosa. This case reports the technique of fabrication of MAD with elastic mandibular advancement (EMA) device to treat moderate OSA from implant retained complete dentures in maxilla and mandible in complete edentulous patient.
INTRODUCTION
Obstructive sleep apnea (OSA) is a disorder characterized by repetitive episodes of complete (apnea) or partial (hypopnea) obstruction of the upper airway during sleep. 1 Obstructive sleep apnea is a widely prevalent problem which increases the risk and development of chronic diseases, such as systemic hypertension, depression, stroke, angina and cardiac dysrhythmias. 2 The diagnostic tools used for OSA are the polysomnography (PSG), questionnaire, lateral cephalometric radiograph, MRI and AHI index. Depending upon the severity, nonsurgical or surgical treatment is carried out. Nonsurgical treatment includes the behavior modifi cation,pharmacotherapy,continuouspositiveairway pressure (CPAP) and oral appliance therapy, whereas, the surgical procedures include the uvulopalatopharyngoplasty and tongue base suspension. 3 Oral appliance, such as mandi bular advancement device (MAD) is mostly reco mmended for mild to moderate OSA or to patients who did not respond to CPAP. 4 There are many factors involved in the development of OSA. The extraction of teeth leads to the physiologic conse quence of reduction of buccolingual and apicocoronal dimension of alveolar ridge. 5 Thus, this results in the anato mical changes in the lower 2/3rd of the face. Intraorally, complete edentulism results in loss of vertical dimension of occlusion, change in position of mandible and tongue.
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These all changes can lead to OSA. Moreover, OSA can result from an anatomical obstruction of the oropharyngeal space, as the muscles of soft palate can easily collapse. 9 The collapsed vertical dimension and absence of the teeth worsen the OSA by decreasing the treatment choices. Dental implants are good options in edentulous patients for the better retention of the dental prosthesis. This case report describes the treatment sequence of the edentulous patient with moderate OSA using implants retained MAD with locator attachments.
CASE REPORT
A 62yearold man visited the maxillofacial prosthetic clinic,withacomplaintofdifficultyinchewingwiththe removable partial denture and snoring at night with day time drowsiness. He had been wearing the maxillary and mandibularpartialdenturesforover7years.Nosignificant medical history reported related to the patient's condition. Intraoral examination revealed six remaining teeth upper right canine, upper right first premolar, lower left central incisor, lower left lateral incisor, lower left canine and lower right canine (Figs 1A and B) with periodontal and dental WJD problems. The maxillary and mandibular partial dentures were old with worn acrylic teeth and in class III relation. Themucosaunderneaththemaxillarydenturewasinflamed fromtheill-fittingdenture.Evaluationoftemporomandibular joint (TMJ) revealed no abnormality.
Sleepparameterswereassessed.Thefacialprofilewas concave, neck circumference was 40 mm and BMI was 34.89 kg m -2 . The Malampati score was 3 (Figs 2A and B) . The Epworthsleepinessscalewasusedtoaccessthesleepiness and was found to be 13. An overnight PSG was done and the results are shown in Table 1 . He was diagnosed with mode rate OSA. The list of problems observed after the examination were as follows:
• SnoringwithmoderateOSA • Partialedentulousmaxillaryandmandibulararchwith ill-fittingdenture • Poor prognosis of remaining teeth from periodontal disease • Severeresorptionofthelowerarch.
After clinical and radiographic examination, treatment options were discussed with patient. It was planned for implant retained maxillary and mandibular complete remov able denture for esthetic and function and implant retained advancement MAD for the treatment of OSA.
Phase I (Preparatory Phase)
Maxillary and mandibular immediate complete dentures were fabricated in a conventional manner to obtain the lost vertical dimension (Ref) . All the remaining teeth (maxillary four and mandibular three) were extracted and followed by the placement of five maxillary and three mandi bular Implants (Osstem ® , Seoul, South Korea). Two miniimplants in the lower arch were also placed to retain the mandibular denture during the healing phase (Fig. 3) . The immediate dentures were lined with the soft liner and loaded intraorally (Fig. 4) .
Phase II (Fabrication of Oral Appliance)
Three months after the placement of implants (Figs 5A and B), lower miniimplants were removed and male part of the locator (LOCATOR were picked up in maxillary and mandibular dentures. Then, both den tures were duplicated by covering the occlusal, incisalandinterdentalareaoftheartificialteethwiththe modeling wax (Carvex TT 100 soft, Carvex, Haarlem, Holland). The wax block were added on the posterior area of mandibular denture to have the anterior bite opening of about 4 mm between upper and lower incisal area of the newly fabricated denture during the advancement of the mandible ( Figs 6A and B) . The anterior bite opening allows the adequate space for the breathing. The mold were prepared by the duplication of waxed maxillary and mandibular dentures and packed with clear heat cure acrylic resin (Vertex Rapid Simplified,Amsterdam,Netherlands)tofabricatethetwo piece MAD. The male parts of the locators were picked up in the MAD fabricated with clear heat cure acrylic resin for the retention and support (Fig. 7) . Then, the plastic buttonhooksofelasticmandibularadvancement(EMA) device (Myerson, IL, USA) were attached on the buccal aspect behind the canine region in maxillary and molar in mandibular of the MAD using light cure adhesive (Myerson EMA,Harrowmiddx,UK).Forthehorizontaladvancement ofthemandible,first19mmlengthelasticstrapofEMA device was hooked on the plastic button hooks to activate the device ( Figs 8A and B) . Gradually in the subsequent followup visits, the elastic of shorter length of 17 mm with greater strength were used. The primary objective of this device was to increase thespaceofairflowduetoprotrusionofmandiblewithout increasingtheverticaldimensionofocclusion.Evaluation was made with full night PSG while MAD was in the mouth Table 1 . No TMJ dysfunction or masticatory muscle discomfort was detected at 2 weeks followup. The PSG result showed the improvement in the AHI score including various parameters. Patient's subjectively also informed the reduced daytime drowsiness and tiredness.
DISCUSSION
Snoring is a clinical sign of the OSA which results when the soft palate vibrates the pharyngeal space. 1 OSA causes morbidity, particularly in terms of impairment of daytime functioning which directly impact on the quality of life and also could be life threatening. Nasal CPAP is considered as the primary treatment for the symptomatic patients with OSA. However, due to lack of patient compliance and Figs 8A and B: (A) The amount of the mandibular advancement was calculated and marked, and (B) they were fixed with plastic plate dis comfort, the acceptance has reduced. Various authors have presented different appliances to treat OSA. 1013 The randomized controlled trials have shown the effectiveness of oral appliance therapy in 50% of patients for reducing mild to moderate OSA, including some patients with severe forms ofOSA.Thisisassociatedwithasignificantimprove ment in symptoms, including snoring and daytime sleepiness. 14 The oral appliances, e.g. MAD is getting popular due to its portability, unobtrusive, no noise and less cost. 1316 There arevariousparametersthatinfluencetheoralappliance,e.g. dimension of mandibular protrusion, sleep position, degree of sleep apnea and patient's body mass index (BMI). 13 Presence of teeth ensure the retention and stability of the oral appliance. However, the loss of teeth cannot only compromise the retention but also worsen the OSA. Bucca et al 16 reported the worsening of OSA from edentulism by reducingtheretropharyngealspaceandconfirmedthatthe sleeping without denture can increase AHI index. Therefore in edentulous patient with OSA, the fabrication of the denture can help to position the tongue, obtain the lost vertical dimension and oral appliance can help to achieve a relaxed protrusive and vertical position of the mandible that reduces the airway obstruction during sleep. 17, 18 In the presented case, the patient chose to use oral appli ance than CPAP which protrudes the mandible anteriorly and vertically to provide space in the upper airway. The genioglossus muscle and its associated tendon connects the tongue to the genial tubercle of the lingual aspect of the anterior mandible. Therefore, when the mandible is advanced, the tongue is also pulled forward and creates more space in the pharynx thus reduce the collapsibility of the airway and the tendency for snoring. 11 Generally, the mandible may be advanced 6 to 10 mm or 50 to 75% of maximum protrusion horizontally and 10 to 15 mm vertically. 20, 21 More the mandible is protruded, more the airway is opened. However, an excessive protrusion may place the condyle in an uncomfortable position at or approaching the eminence which causes discomfort for the patient. The amount of vertical opening of the mandible can increase the airway somewhat as well, but may also cause discomfort. Thus, the mandible protrusion and vertical opening should be in a range that the patients can tolerate and feels comfort.
In the present study, elastic straps from EMA were usedtotreatOSA.EMAsareeasy,non-invasivetreatment fortheOSA.EMAhastheabilitytoadjusttheamountof mandibular advancement by changing the elastic straps. Usingelasticstopullthemandibleforward,EMAallows lateral, vertical and anteroposterior movement of the mandible while advancing the mandible in a ventral and caudal direction. 22 Dental implant is an accepted means of retention which has allowed an access to various treatment options for the edentulous patients. The minimum number of the implants suggested for the maxillary and mandibular implant retained overdenture are four and two respectively. The nonsplinted locator attachment was chosen to retain both the complete denture and MAD due to their resilient nature, requirement of less space in the denture and MAD and costeffectiveness.
Apart from the benefits, the temporary symptoms that may be seen in some patients using MAD include dental, TMJ and myofacial pain; salivation, xerostomia and gingival irritations. 19, 20 Hence, the patient may need reassurance or adjustment to get beyond this period.
CONCLUSION
This clinical report describes the fabrication of two piece MAD from implant retained maxillary and mandibular complete denture. This method helps to increase the vertical dimension in edentulous patient with severe vertical loss and also advance the mandible forward to reduce the snoring. Implants and locator played a vital role in the retention of the MAD. The MAD decreased the AHI score of the patient.
